Molecular regulation of phagocyte function. Evidence for involvement of a guanosine triphosphate-binding protein in opsonin-mediated phagocytosis by monocytes.
Although many functions of phagocytes are known to be regulated by guanosine triphosphate (GTP)-binding proteins, phagocytosis itself has not been considered one of these. However, previous studies have examined only unstimulated neutrophil phagocytosis. Motivated by our previous work, which showed that stimulated neutrophil phagocytosis is regulated by GTP-binding proteins (H. D. Gresham, M. G. Peters, and E. J. Brown. 1986. J. Cell Biol. 103:215a), we have examined the effect of pertussis toxin (PT) on monocyte receptor-mediated phagocytosis. PT inhibited unstimulated and fibronectin-stimulated IgG-mediated phagocytosis and also inhibited C3b-mediated phagocytosis stimulated by fibronectin or phorbol dibutyrate. Cholera toxin (CT) had no effect on unstimulated or stimulated phagocytosis mediated by IgG or C3b. PT inhibition of phagocytosis was not mediated via increases in cellular cAMP levels or by inhibition of the respiratory burst. Inhibition of phagocytosis did not result from decreased numbers of plasma membrane opsonin receptors nor decreased ability to bind opsonized targets. Although phorbol ester-stimulated phagocytosis was inhibited by PT, ligand-independent internalization of CR1 stimulated by phorbol dibutyrate proceeded normally in PT-intoxicated cells. We conclude that a PT-sensitive GTP-binding protein does regulate phagocytic function in monocytes. This protein operates on a molecular mechanism specific to the process of ingestion in both unstimulated monocytes and in cells stimulated to increase phagocytosis. Because unstimulated neutrophil phagocytosis is unaffected by PT or CT, and stimulated neutrophil phagocytosis is inhibited by both PT and CT, our data also demonstrate that monocytes and neutrophils have distinct mechanisms for regulation of phagocytic function.